Activation of pirenzepine-sensitive muscarinic receptors induces a specific pattern of immediate-early gene expression in rat brain neurons.
Accumulating evidence suggests that immediate-early gene transcription factors such as c-Fos, form part of an intracellular signalling pathway linking the activation of neuronal receptors by neurotransmitters to changes in neuronal gene expression. Recently it has been demonstrated that the centrally active muscarinic receptor agonist pilocarpine induces both c-fos mRNA and protein in rat brain. In this report using immunocytochemical and in situ hybridization techniques we demonstrate for the first time that in addition to c-fos, pilocarpine administration increases the neuronal expression of jun-B, krox-20 and krox-24 (zif-268) but not related c-jun and jun-D genes in rat cortex and hippocampus. Pretreatment of animals with atropine or pirenzepine significantly reduced induction of c-fos, jun-B, krox-20 and krox-24 genes in both hippocampus and cortex. These results show that activation of pirenzepine-sensitive muscarinic receptors results in a specific pattern of immediate-early gene expression in rat brain neurons. We suggest that the combinatorial complexity of immediate-early gene induction may allow receptor-specific control of gene expression in vivo.